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This paper reports on three separate experiments

conducted to examine the roles of particular task and subject
characteristics in noun pair learning. In all three studies noun
pairs were presented either in noun-verb-noun-conjunction-pronoun
(NVNCP) or noun-conjunction-noun-verb-pronoun (NCNVP) contexts. In
experiment 1, learning vas assessed across three different lists of
paired associates in low socioeconomic status (LSES) and middle
socioeconomic status (MSES) fifth grade children. Significantly
better performance on list 3 was associated with previous practice
with NVNCP sentences than with NCNVP sentences for MSES children. In
experiment 2, the effects of 1list length and grade level were
assessed within LSES Mexican-American and MSES white populaticns.
MSES subjects recalled more response nouns than LSES subjects in
longer lists. A difference in performance associated with sentence
type vas not detected. In experiment 3, learning was assessed as a
function of presentation method and grade level within a MSES white
population. Significant age differences were detected with aurally
presented materials and with visually presented materials. However,
an age difference was not detected with materials presented both
aurally and visually. (Author/WR)
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Abstract

Three separate experiments were conducted to examine the roles
of particular task and subject characteristics in noun-pair leavning.
In all three studies noun pairs were presented either in noun-vert-
noun-conjunc tion=pronoun (NVNCP) or noun-conjunction-noun-verb-
pronoun (NCNVP) contexts.

In Experiment I, learning was assessed across three different
lists of paired assnciates in low socioeconomic status (1o SES) and
middle socioeconomic status (mid SES) fifth grade children.
Significantly better performance on List III was associated with
previous practice with NVNCP sentences than with NCNVP sentences
for mid SES children. A similar differernce was not observed for
lo SES children.

In Experiment II, the effects of List Length and Grade Level
were assessed within lo SES Mexican-American and mid SES White
populations. A populations difference was detected in the 2k and 36
items lists but not in the 12 items list. Mid SES subJjects recalled
more response nouns than lo SES subjJects in the longer lists. Grades
was not significantly related to performance in any of the list
lengths for mid SES White students. However, there was a significent
age difference in the lo SES Mexican-American on the 36 items list,
such that 8th graders performed better than 5th graders. A
difference in performance associated with sentence type was not
detected.

In Experiment III, learning was assessed as a function of
Presentation Method and Grade Level within a mid SES White population.
Significant age differences were detected with aurally presented
materials, i.e., llth graders learned more rapidly than 8th graders,
who in turn learned more rapidly than S5th graders; and, with visually
presented materials, i.e., 8th graders learned more rapidly than
5th graders. However, an age difference was not detected with materials
presented bcth aurally and visually. A difference in performance
associated with sentence type was not detected.




Sentential Effects in Multiple-List
Noun-Pair Learaing

Nancy S. Suzuki and Leanna Kawate

In recent years, a number of investigators have examined the
utility of linguistic constructs in interpreting the phenomenon of
sentence facilitation in paired-associate learning (Davidson &
Dollinger, 1969; Suzuki & Rohwer, 1968, 1969; Ehri, 1972; Suzuki, 1972).
Although some differences exist among the various investigators in
the specific characterizations of deep structure (i.e., Davidson &
Dollinger and Suzuki & Rohwer argue for underlying subjecte-object
relations while Ehri argues for deep structure case relations) the
studies support the interpretation that deep structure relations
rather than surface structure determine the manner in which noun pairs
are stored in memory.

More specifically, the argument is that noun pairs occurring in
the same underlying kernel unit are learned more readily than noun
pairs occurring in separate underlying units. Whereas in the former
type of sentence relations are aroused between the two nouns, such
as subject-object relatinns, relations between the two nouns are not
aroused in the latter. This distinction can best be illustrated in
the following sentences,

V: The Jail trapped the gorilla and him.
C: The Jail and the gorilla trapped him.

The prediction is that the noun pair, "Jail-gorilla" would be learned
faster in sentence type V than in sentence type C. The results of
studies with fifth and sixth grade middle class children are
consistent with this prediction.

In all of the above mentioned studies performance was examined

on a single list of items. An interesting empirical question that is
raised is whether or not the sentence effect would be maintained over
successive lists of paired associates. General learning-to-learn

rocedures have been used previously in facilitation studies

Rohwer, Ammon, Suzuki and Levin, 1971; Kee and Rohwer, in press),
however, differences in materials and procedural matters limit the
kinds of predictions that can be made for C and V sentences. It may
be that sentence type has an effect on performance initially but

the effect is reduced with additional lists of paired items.
Alternatively, the sentence effect may be more pronounced with
additional practice on the task. In studies unrelated to the
underlying structure question Postman and Schwartz (1964) found that
paired-associate test performance was significantly better for subjects
vho had previous practice on a paired-associate task than for subjects
vho had practice on a serial learning task. However, there were
virtually no practice effects when the criterion test was a serial
learning task. The present study was designed to examine the additional
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factorially sentence contexts for practice lists, C vs. V, arri
sentence contexts for test list, C vs. V.

Another purpose of the experiment was to examine the ofier.
of the cxperimental variables in a sample of lower ¢las: ~Lildren,
Previously, the studies examining the underlying structure = pothe -ic
vere conducted with children from middle sociocconomic (SE) tmakirang:,
Although population differences have been examined extensively by
Rohwer and his collaborators (Jensen and Rohwer, 1970; Rohwer and
Ammon, 1971) C and V sentences have been used only in an unputlici.a
study by the principal investigator. Thirty-two low ZES and 3 middle
SES fifth graders participated in the study and were presented with
24 pairs of nouns. The nouns were presented in either a C (nenve)
or V (NVNCP) sentence. The results are presented in Figure 1 es e
function of Populations and Sentence Type. An inspection of tLhe

Insert Figure 1 about here

figure reveals that the populations did not differ in total learning
scores. However, a significant sentence type by trials interaction
wvas detected within populations such that V sentences promoted better
learning than C sentences quite early in learning for mid SE3 children
but not until later for lo SES children. The present experiment

vas designed to attempt to replicate the finding of no population
difference and further examine the differential learning curves for
the different sentences.

In sum, the purpose of the present study was first, to examine
the effects of practice type and test type in multiple-~list learning,
and second, to determine whether or not equivalent effects wouid
be obtained in children from lower and middle class backgrounds.

Method

Materials. The learning materials consisted of three different

lists of 2% noun pairs. The nouns were presented either in a
noun-conjunction-noun-verb-pronoun (C) sentence or a noun-verb-noun-
conjunction-pronoun (V) sentence. The experimental conditions were
distinguished by the type of sentences presented during the two
practice lists and the type of sentence presented during the test
list. The factorial combination of practice, CC and VV, and the
two types of test lists, C and V, resulted in four experimental
conditions. The order of list presentation was completely

. counterbalanced such that two subjects in each of the experimental

: ' conditions were assigned to one of the six different list orders.

Design. The design was a 2 x 2 x 2 x 2 factorial with principal
factors of Population (mid SES vs. lo SES); Practice within populations
(CC vs. VV); Test within populations (C vs. V); and Grade within
populations (fifth vs. sixth grade). Two sets of analyses were

2
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performed on the data. Performance on the practice lists was
analyzed in the first by multiveriate analysis of variance. The
second analysis was performed on the data from the test list by

a univariate analysis of variance procedure. Since there were only
two dependent measures in the test list analysis, i.e., two trial
scores, eitlic. & mixed model univariate analysis (Winer, 1962) or

a multiveriate repested measures analysis (Morrison, 1967) would have
been appropriate.

Subjects. A total of ninety six subjects participated in the
present study. Forty eight students from each of two schools were
randomly assigned to the different experimental conditions. One school
served a middle class residential area as determined by census tract
information such as median income, median education, and median
occupation. The other school served a lower class residential area
as determined by the same census tract indices. Fifty per cent of
the students from the lo SES school participating in the study had
Spanish surnames. Equal numbers of fifth and sixth grade students
participated from each school.

Procedure. The task was administered by an Oriental female
experimenter. A study-test method was used for a total of 6 trials,
2 trials per list. All three lists were administered in one sitting.
Subjects were asked to listen to the sentences on the tape recorder
and attempt tc remember the two nouns from each sentence such that
when one of the nouns from a sentence was presented they would be
able to supply the missing noun. Four example items were presented
and repeated until subjects recalled three out of four correctly.

All of the items were presented on an auditory tape recorder
at a b-sec. rate. The intertrial interval was L-sec, and the
interlist interval was approximately l5-sec. during which time the
experimenter changed the casette tapes.

Following the learning task the Peabody "icture Vocabulary Test
(Form B) was administered to each student. Tue test was administered
according to the instructions in the manual.

Results

The mean numbers of correct responses per trial are presented in
Figure 2 as a function of Populations, Practice and List. As
mentioned in the Methods section, two separate analyses were performed

Insert Figure 2 about here

on the data. Performance on the practice lists was analyzed first
by a multivariate analysis of variance procedure. Test list
performance was examined in the second analysis by a univariate
analysis of ver!=nzc. The between sub jects sources of variance vere
tested with the probability of a Type I error at .05, while the

L
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within subjects multivariate and univariate tests were performed with
the probability of a Type I error at .Ol.

Practice. The dependent measure for the between subjects
analysis was the total learning score across 2 lists and 2 trials.
The Populations effec* was significant, F(1,80):4.86. The mid SES
children recalled more correct response nouns than the lo SES children,
27.84 and 21.52, respectively. This result is contrary to the finding
in the previously unreported study with single-list learning. Grades
within Populations was also significant, F(2,80)=3.13, with fifth
grade students recalling an average of 28.24 items and sixth grace
students recalling an average of 2l1l.12 response nouns correctly.
This grade difference was unexpected and the source of it remains
indeterminate. None of the interactions involving Grades was
significant. The effect of Practice was not significan®t in either
the mid SES, F(1,80)=1.42, or the lo SES, F(1,80)=€ 1. The effect
of Test was also examined in this analysis to assess possibie
differences between groups having identical practice lists but
different test lists. Test was not significant in either population,
mid SES, F(1,80)= 2.85; 1lo SES, F(1,80)=<1.

For the within subjects portion of the analysis, three new
orthogonal transformations were created from the original four
¢:pendent measures. The three new variates provided for an examination
of Trial effects, List effects, and Trial x List interactions:. The
overall effect ot Trials was signficant, F(1,80)=254.40. Lists was
also significant, F(1,80)=19.21, indicating a general practice effect
for all subjects. The multivariate test for Populations was not
significant, F(4,77)e2.30, however, the univariate test for Trials
was, F(1,80)=b.74, such that mid SES children gained significantly
more Trom Trial 1 to Trial 2 than lo SES children, Xs e 4.26 to
9.66 and 3.4U4 to 7.32, respectively. Neither of the multivariate
tests for Practice within populations was significant, mid SES, F(4,77)e
2.25; lo SES, F, (4,77)=«€1l. However, the univariate test on .
Lists did approach significence for the mid SES children, E(L,do)=6.03,
p= £.016. The means were in the direction favoring the VV group with
a larger increase from List 1 to List 2 than the CC group,
from 6.29 to 8.83 and from 5.98 to 6.73, respectively. None of the
other terms was significant in the analysis.

Test. The dependent variable for this analysis was the number
of correct responses on the test list across 2 trials. Populations
vas not significant, F(1,80)=1.29. This result is not consistent
with the findings from the practice lists, which indicated that
mid SES children recalled more correct response nouns than lo SES
children. An inspection of Figure 1l suggests a drop in performance
for the mid SES children contributing to this result. Grades within
populations was not significant, F(1,80)=1.26, also contrary to
practice performance. Practice was significant for mid SES children,
¥(1,80)=5.24, but not for lo SES children, F(1,80)=£1. For mid SES
children practice with V sentences during List I and List II promoted
better learning in List III than practice with C sentences. The effect
of Test tvpe was not significant in either population, mid SES, F(1,80)=
1.67; 1o SES, F&1l. The interactign of Practice and Test



was not significant in either population. Consistency between practice
and Lest contexts was therefore not related to performance. The
results indicate that for mid SES children type of practice regardless
of type of test influenced performance. Trials was significant in

both populations. None of the other terms in the analysis was
significant.

Difference scores vetween practice and test performance are
presented in Table 1 as a function of Populations arii Practice-Test
Conditions. In an analysis supplementary to the main analyses of

Insert Table 1 about here

the study, it was found that the difference scores were significantly
different among the experimental conditions in the mid SES children,
F(1,80) = 6.32, p «<£.01, but not in the lo SES children, F(1,80)=
.21 s p =>.0L. An inspection of the scores suggests that in the
mid SES children the loss in items from practice to test was greater
for CCV than for VVC and VVV groups. The VVV group was the only
one that gained on the test list. It is interesting to note that
for lo SES children, the two consistent conditions, CCC and VVV were
associated with positive difference scores (gains) while the other
two conditions were associated with negative scores. More
interestingly, the average difference score for the lo SES children
was +£23 while the corresponding score for the mid SES children
was -03 L4 '

Correlation coefficients were computed between Peabody raw
scores and l=zarning scores. Since therzs were no consistent patterns
to these sarreiations, the coefficients are presented in Appendix A
rather than in the body of this paper. :

Discussion

The results of the final list performance in the present study
are consistent with the previous finding of an absence of population
differences in noun-pair learning. However, the present results
suggest that different variables contributed to the final equivalence
in performance in the two populations. Sentence type during practice
was significantly related to performance for mjd SES children. V
sentences were associated with better recall than C sentences, the
difference approached significance in List II and was significant
in List III. Regardless of the context of List IIl pairs, children
who had previous practice with V sentences outperformed children
who had previous practice with C sentences. These resulis suggest
that practice in processing sentences in which nouns are related in
underlying units allowed subjects to become proficient at processing
more difficult sentences and storing the information for more
effective retrieval. On the other hand, practice in processing
sentences in which nouns are not relateéd in underlying units was
not beneficial to subjects for utilizing V sentences appropriately.

7




Conditions
ccc
ccv
VvC

A

Conditions
ccc
cecv
vvC

wWv

Table 1
Average Difference Scores Between
Practice and Test as a Function of

Populations and Practice-Test Conditions

Mid SES

List I + II/2 List III Difference
4.99 L.96 - .03
T.70 5.5 ~2.16
T.21 6.67 - .5k
T.84 9.00 +1.16

Lo SES |

List I + II/2 List III Difference
k.56 6.17 +1.61
2459 5+0k .= #55
5.86 5.38 - .48
552 5.96 + Jhlb



Sentence type was not signficantly related to performance in
lo SES children. Although not significant what appears to be more
critical than sentence type for these children in determining final
performance is consistency vetween practice and test sentences. Thn
means for the consistent conditions were, CCC=6.17 and VVV=5.06, ukilc
the means for the other two conditions were, CCV=5.04 and VVC. 5.38.
The net result of the significant effect of practice sentences in
mid SES children and *he absence of a similar effect in lo SES children
vas a reduction of the overall populations difference detected in the
initial lists. The average gain score for mid SES children f{rom
practice to test was -.34 while the average gain score for lo CES
children was +.23.

It would be pure speculation to attempt to interpret these
population differences here. One comment, however, is in order
concerning the absence of a sentence effect in lo SES children. Recall
that in the study reported in the introduction sentence type was
associated with performance only on the last trial. It was not clear
from those results whether the late emergence of the sentence effect
was related to task familiarity or material familiarity, that is,
whether the difference on trial 4 was due to practice over three
trials with a paired associate task or practice with the specific
items. The present study indirectly rules out task familiarity as
a possible explanation since the children had a total of six learning
trials with a paired associate task, and the sentence effect was
not detected. The question is open for investigation ther as to
whether or not more extensive practice with the same set of materials
would result in a significant sentence effect.



List Length, Population, and Grale Levell
in Noun-Pair Learning

Nancy S. Suzuki and James M. Raines

The sentence facilitation effect in paired-associate learning
has been well documented in recent years (see for example, Rohwer,
1967; Bobrow & Bower, 1969; Reese, 1970; Paivio, 1971). In its most
general form the phenomenon may be described as follows; noun pairs
are learned more efficiently in noun-verb-noun sequences than in noun-
conjunction-noun sequences. The pair, MOUSE-WITCH, is thus learned
much faster in the context, "The mouse scared the witch", than in the
context, "The mouse and the witch". Modifications of these noun-
conjunction-noun sequences have permitted the use of linguistic
constructs in interpreting the sentence facilitation phenomenon (see
Introduction in Experiment I of this report).

Children from middle class backgrounds (mid SES) learn noun pairs
in modified contexts, such as sentences of the form, noun-verb-noun-
conjunction-pronoun (NVNCP) more rapidly than in noun-conjunction-noun-
verb pronoun (NCNVP) sentences (Suzuki & Rohwer, 1969; Suzuki, 1972).
However, children from lower class backgrounds (1o SES) learn noun
pairs equally well in NCNVP and NVNCP sentences (see Experiment I).
Rather than attempt to explain the differential effectiveness of
sentence type across populations in terms of storage and retrieval
processes, & more fruitful approach, at least until there is further
replication of the difference, seemed to be to examine specific task
and subject characteristics in relation to sentence type within
the two populations.

Two potentially influential task variables are suggested by the
ever increasing literature examining the nature of the facilitation
effect in mid SES white children. Levin, Horvitz and Kaplan (1971)for
example, found that the manner in which materials are presented to
subjects is related to whether or not a facilitation effect is detected.
That is, when verbal contexts were presented in printed form and read to
subjects, facilitation of verb contexts over conjunction contexts was
not observed. However, when only the nouns were presented in printed
form and the context read to subjects, a difference was observed
between the two context conditions. The importance of the task
characteristic of presentation method was used to explain some of
the other failures to replicate the sentence facilitation pher.omenon,
i.e., studies by Yuille and Pritchard (1969) and Davidson, Schwenn
and Adams (1970). The explanation is not sufficient, however, in
handling the results of other studies. Ehri and Rohwer (19695 and
Suzuki and Rohwer (1969), for example, used the combination aural and
visual presentation method and observed significant differences in

1 we wish to thank Stephen Kennedy for his invaluable assistance in
the preparation of the materials.
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performance associated with the two types of contexts. Upon clocer
examination it was found that the studies varied in yet another

task characteristic, that of list length. Levin, Horvitz and Laplan
(1971) and Davidson, Schwenn and Adams (1970) used 12 items lists;
Yuille and Pritchard (1969) used a 16 items list; Ehri and Rohwer
(1969) used a 20 items list; and Suzuki and Rohwer (1969) used a (b
items list. The present study was designed to assess systematically
the effect of this variable on performance by manipulating the nunber
of items presented in a list and holding constant the metnod of
presentation. In addition, tne effect of the variable was cxaminea
within lo SES and mid SES populationse

Another purpose of the present experiment was to assess the
subject characteristic of grade level. All of the above mentioned
studies were conducted with elementary school children, primarily
fifth grade students. Recently, Bean and Rohwer (1970) found
significant differences in the effectiveness of experimental wanipula-
tions between the performance of preadolescent and adolescent students
on a 36 items list. More specifically, they found that presenting
noun pairs in sentence contexts promoted learning relative to a
control condition in preadolescent but not in adolescent subjects.

It was of interest to examine the effect of age, within the
adolescent range, on the learning of noun pairs in two different
sentence contexts. In sum, the purpose of the present experiment
was to determine whether or not equivalent list length and age
effects would be obtained in lo SES and mid SES populations.

Method

Materials. The learning materials consisted of pairs of high
frequency nouns. List length was determined in the following manner.
Two different lists of 36 noun pairs were first constructed. From
this list of 36 items, 24 items were randomly selected for the 2b-items
condition. From the list of 24 items 12 were randomly selected {or
the 12-items condition. In all three list length conditions two
different lists of paired nouns were used. The sentence conditions
were distinguished by the context for the noun pairs. Thus, nouns
vere presented in noun-conjunction-noun-verb-pronoun contexts for
NCNVP sentences and noun-verb-noun-conjunction-pronoun contexts for
NVNCP sentences. Sentence type was manipulated by a mixed list method
in the present experiment(Levin, Horvitz and Kaplan (1971) found
identical results with mixed list and independent groups designs).
Counterbalancing of sentence type to item assignment resulted in twvo
different Item Sets.

Design. The design included three separate 2 x 3 factorials
for the three different List Lengths of 12 items, 24 items, and 36
items. The principal factors were Populations (1o SES Mexican-
American vs. mid SES white) and Grades (Sth vs. 6th vs. 1llth grade),
and secondary factors were List (A vs. B) and Item Set (1 vs. II).
Within subjects variables were Sentence Type (NCNVP vs. NVNCP) and
Trials (1 - 6). The within subjects variables were essessed oy
means ol a multivariate analysis of variance.

1l



Subjects. Two hundred and sixteen subjects from public schools
in Los Angeles and Orange counties participated in the presentl si-dy.
One hundred snd¢ eight white students from public schools serving
a middle SES residential area and 108 Spanishesurnamed students {rom
public schools serving a low SES residential area were assicned to
the experimental conditions. SES was determined by census tract
information on indices of income, education, and occupation.

Whereas 50% of the lo SES students were Mexican-American in
Experiment I, all of the lo SES students in the present study were
Mexican-American. Recent studies have failed to detect ethnicity
differences in young children's learning (Kee and Rohwer, in press)
and adolescent learning (Kennedy and Suzuki, manuscript in preparation),
when social class is controlled. Nevertheless, it was felt that a
developmental investigation of the minority ethnic group could be
quite informative.

Procedure. The task was administered by a white male experimenter.
A study-test method was used for a total of 6 learning trials. Subjects
were asked to listen to the sentences on the tape and attempt to
memorize the pairs of nouns from each sentence such that when later
presented with one of the nouns from a sentence they could recall
the missing noun from that sentence. Four example items vere
presented and repeated until subjects recalled 3 out of L correctly.

The materials were presented on an auditory tape recorder.
Sentences were presented at a i-sec rate during study and test trials.
The intertrial interval was hesec. Following the learning task
subjects were presented with the Peabody Picture Vocabulary Test
(Form B). Instructions and administration of the test were in
accord with the Examiner's Manual.

Results

The mean number of correct responses are presented in Table 2
as & function of list length, Populations, Grades, and Sentence Type.

Insert Table 2 about here

Three separate analyses were performed on the data, one for each List
Length. The analyses were identical across List Lengths. The original
12 dependent measures resulting from the 2 Sentence Type and € Trial
scores vwere transformed into 11 orthogonal variates for the multivariate
analysis of variance. The variates were created to permit assessment
of Sentence Type, trends across the 6 Trials, and interactions between
Sentence Type and Trials. Between sources of variance were tested

with the probability of a Type I error at .05, while multivariate

and univariate tests on within sources of variance were tested at .0Ol.
The factor of grades was examined in 2 nonorthogonal contrasts
throughout the analysis, Grade 5 vs. Grade 8 and Grade 8 vs. Grade ll.
All effects were nested within Populations.

12
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1.2-items list. The dependent variable for the between subjects
sources of varience was the total number of responses across Sentence
Tvpe and Trials. Populations was not significant in the li-items Lict,
F(1,48) =<1. Lo SES Mexican American students recalled Jjust as
many response nouns correctly as mid SES white students. The effect
of Grades within Populations was also not significant, F(l,48) = 1.73,
suci: that there was an equivalence in performance among Yth graders,
bth -reders, and 1lth graders. None of the other terms in the
analrsis of between subjects sources of variance was significant.

In the within subjects sources of variance analysis the overall
Sentence effect was not significant, F(1,48) = 3.33. A reliable .
dif'f'erence was not observed in performance as a function of Sentence
Type. Mecan numbers of correct responses per trial collapsed across
Sentence Type are presented in Figure 3 as a function of Populations
and Grades. None of the multivariate tests was significant in the

Insert Figure 3 about here

except Lists x Item Set within Populations, g(ah,Th) = 2.69. The
effect appeared to be located primarily in the lo SES Mexican-American
students, F(12,37) = 4.21; the univariate test for Sentence Type

was significant, F(1,48) = 11.32, and so was the Sentence Type x

Cubic trend interaction, F(L,48) = 7.57. An inspection of the means
suggested that some items were easier to learn than others regardless
of Item Set, that is, regardless of the context it was presented in.
The source of the Sentence Type x Cubic trend interaction remains
indeterminate.

Although the multivariate test for Grades within Populations was
not significant, F(48,145) = 1.35, the univariate test for Sentence
Type x Cubic trend was significant for the Grade 8 vs. Grade 11
contrast in mid SES white students, F(1,48) = 8.7l. An inspection of
the appropriate learning curves revealed that there was a deflection
between Trials 3 and 4 for NCNVP sentences in Grade 8 students.

The explanation for this finding remains indeterminate.

Sh-items 1list. The main effect of Populations was significant
in the 2h-items List, F(1,48) = 5.83. Mid SES White students produced
a larger number of correct responses than lo SES Mexican-American
students, 76.80 and 61.68, respectively. The effect of Grades within
Populations, however, was not significant, F(4,48) e 1.8k, None of ‘the
other terms in the analysis was significant.

2Note.--Population labels in Figures 3, 4, and 5 should read

Lo SES Mexican-American and mid SES White.
14
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In the analysis of within subjects sources of variance, the etf{ect
of Sentence Type was not significant, F (1,48) = 2.27. Furthermore,
the sentence effect was not detected in the Grade 5S,mid SES White
children. This finding is contrary to expectation, particularly
since this List Length-Population subgroup represented the group
most similar to subjects in the previous studies (Suzuki, 1972;
Experiment I in this report). The only difference across studies
was a procedural one. Sentence Type was manipulated by means of
independent groups in the previous studies but by means of a mixed
liet method in the present study. It is possible that in a mixed
1ist presentation the beneficial effects of NVNCP sentences increasc
performance associated with NCNVP sentences. Supporting this argument
is the finding in the present analyis of equivalence in performance
among the three grade levels, that is, fifth grade students recalled
as many response nouns as eleventh grade students. However, an
examination of the appropriate data reveals that the means are in
the opposite direction, NCNVP= 4.5 and NVNCP= 3.5. The comparable
means in the previous study, NCNVP= 3.3 and NVNCP = L.4k. It would
be inappropriate, therefore, to attempt to explain this finding
within the context of the present experiment.

None of the multivariate tests was significant, however, the
univariate test for Sentence Type was significant for the Grade 5 vs.
Grade 8 contrast within the lo SES Mexican-American students,

F (1,48) « 6.64. An examination of the appropriate means in Table 1
reveals that the sentence difference was greater for Grade 8 students
than Grade 5 students, and additionally, NCNVP was associated with
vetter performance than NVNCP sentences. Figure 4 displays
performance on the 2i-items List as a function of Populations,
Crades, and Trials.

Insert Figure &4 about here

36-items list. The main effect of Populations was significant
in the 36-items List, F (1,48) = 4.18, as in the 2h-items List.
Mid SES White students recalled more correct response nouns than lo SES
Mexican-American students. Furthermore, the effect of Grades within
Populations was significant, F(4,48) = 3.86. The difference vas
located primarily in the lo SES Mexican American students, in the
Grade 5 vs. Grade 8 contrast, F (1,48) = 9.75, such that Grade £
students recalled more nouns than Grade 5 students. None of the
other Grade contrasts was significant, 8 vs. 11 within lo SES Mexican-
American, F(1,48) « 1.b4; 5 vs. 8 within mid SES White, F(1,48)e 3.67;
8 vs. 11 within mid SES White, F(1,4t8) =€ 1. The absence of an age
difference in the mid SES population is puz2zling since Bean and Rohwer
(1970) found significant age effects with a 36 items list.

In the analysis of within subjects sources of variance, the
effect of Sentence Type was not significant, F (1,46) =&l. None of

16
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the multivariate tests was significant. However, the linear trend
for trials was significant in the contrast, Grade 5 vs. Grade 8
within lo SES Mexican-American, F (1,48) = 10.76. An inspection
of Fisure 5 reveals that the rate in increase over trials vas
creater for Grade 8 students than for Grade 5 students.

Insert Figure 5 about here

Correliation coefficents were computed between Peabody raw
scores and learning scores. Since there were no consistent patterns
to these correlations, the coefficients are presented in Appendix A
rather than in the body of this paper.

Discussion

The results of the present study are inconsistent with the past
finding that noun pairs are learned faster in NVNCP sentences than in
NCNVP sentences. The sentence effect was not replicated in any of
the mid SES subjects. Most disturbingly, the sentence effect was
glaringly absent in the 5th grade students in the condition most
comparable to tha: used in the previous study by Suzuki (1972),
the 2h-items condition. An explanation for this finding cannot be
provided within the context of this study. There is a strong
suggestion, however, that the effects of mixed-lists procedures
must be examined more systematically. More specifically, tlie
question that is ruised is whether or not similar results would
be obtained with a mixed-lists procedure when materials are presented
in printed form.

With respect to learning scores collapsed across sentence types,
significant differences in performance were observed between lo SES
Mexican-American and mid SES White students in the 24 and 36 items
lists. An interpretation of this difference would be inaprropriate
without further replication particularly since previously observed
age differences (Bean and Rohwer, 1970) were not observed in the
present mid SES sample,
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A Developmental Investigation of3
Aural and Visual Noun-Pair Learning

Nancy S. Suzuki and John E. Oldham

The present study follows directly from Experiment II in the
attempt to systematically assess the effects of task and subject
variables on the learning of sentence-embedded noun pairs (see
Introduction in Experiment II).

Sentence contexts,manipulated within subjects, wvas found by
Levin, Horvitz, and Kaplan (1971) to be associated with performance
for aurally presented materials. Sentences presented aurally in
a nmixed list fashion, however, was not significantly related to
performance in Experiment II. One way in which the studies differed
was in the nature of the presentation methods. That is, a visual
component was included in the aural presentation of the former study,
the to-te-learned nouns were presented in printed form along with
the aural reading of the sentences. The nouns were not presented in
printed form in the latter study. It was therefore, of interest
to examine separately visual and aural aspects of presentation method.
It may be that without visually presented printed nouns, a mixed-list
presentation of aural items may not produce differences in performance
associated with sentence type. The present experiment was designed
to assess independently the effects of aural and visual material
presentation on the learning of noun pairs in NCNVP and NVNCP centences.

Another purpose of the present study was to examine the perrormance
of preadolescent as well as adolescent subjects on this task, that is,
as a function of variations in sentence context and presentation method.
Bean and Rohwer (1970) previously observed differences between pre-
adolescent and adolescent subjects in aural learning. Additionally,
they found that the effect of facilitory contexts decreased with
increasing age. Similar differences were not observed in Experiment TT.
The absence of an age difference in Experiment II is puzzling,
particularly since preadolescent - ndolescent differeaces have been
observed with aural as well as visual presentations in traditional
paired-associate learnirg (Williams, Williams, & Blumberg, 1973).

In sum, the purpose of the present experiment was,(a) to examine
the effects of presentation method on sentence-embedded nounepair
iearning; (b) to assess age differences within the different
presentation methods; and (c) to assess the relationship between
age-presentation conditions and sentence type.

3We wish to thank Susann Mongrain for her invaluable assistance in
the preparation of materials.
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Method M/bw £
Materials. The learning materials consisted of 4 pair: of

common nouns. Two different Lists of 24 noun pairs were »ood in

tie present study. The two sentence types were ol Lhe lorm .ied

previously in Experiments I and II. NCNVP sentences were of Lir lore,

noun~conjunction-noun~verb-pronoun, and NVNCP sentencc:s were ol Lt

forr noun-verb-noun-c¢onjunction-pronoun. The following =Xxamplas

illustrate the difference in sentence type,

NCNVP: The belt and the whistle covered ite.
NVNCP: The belt covered the whistle and ite.

Sentence type was manipulated by means of a mixed-list method.
Countervalancing of item assignment to sentence type resulted in

tvo item sets. Within each set of 24 items NCNVP and NVINCF sentences
vere randomly ordered and each set included 12 sentences of ea&ch

type.

Design. The basic design was a 3 x 3 factorial in vhien tre
principal factors were Presentation Method (Aural vs. Visual vs.
Aural & Visual); and Grade Level (Fifth vs. eighth vs, eleventh).
Secondary variables included Sex (males vs. females); List (A vs. B);
and Item Set (I vs. II).

Within subject variables were Trials (1-4) and Sentence Type
(NCNVP vs. NVNCP). Analysis of within subject variation representing
the effects of Trials, Sentence Type and Sentence x Trials was
accomplished by means of multivariate analysis of variance.

Presentation method was manipulated in the following manner.
In the Aural condition, readings of sentences were presented on
auditory casette tapes. In the Visual condition, printed senterces
were presented on 5 x 8 cards. Sentences vere typed, one per card,
in lover case letters except for the first letter in the sentence.
The cards were bound together in a looseleaf binder. 1In the Aural &
Visual condition, both the readings of the Aural condition and the
printed sentences of the Visual condition were presented. In all
three conditions timing was accomplished by prerecorded bell sounds.
That is, in “woth the Aural and Aural & Visual conditions bell sounds
were recorded in with the readings. For the Visual condition tell
sounds were recorded on an otheruise blank tape to signal appropriate
timing intervals. All materials vere presented at a L-sec. rate.

Subjects. One hundred and forty four students participated in.
the present study. Forty eight students from each of the three grade
levels were randomly assigned to the experimental conditions. All
three public schools serve a middle class residential area in Nortih
Vancouver, B. C., and schools vere selected such that the elementary
school greduates continue on to the two secondary school. Eaqval
numbers of male and female students participated.

cl



Procedure. The task was administered individually by a studye
test method for & total of It trials. A white male experimenter
asked the subjects to listen to/read the sentences and attempt to
memorize the two nouns from each sentence such that when one of tho
nouns from each sentence was presented they could supply the missing
noun from that sentence. Four example items were presented and
repeated until subjects recalled three out of four items correctly.

All of the materials were presented successively at a b-sec. rate
during study and test trials. The intertrial interval was 4-sec.
After the learning task was administered the Peabody Picture Vocabulary
Test (Form B) was administered to the subjects.

Results

The mean numbers of correct responses ls presented in Table 3
as a function of Grades, Presentation Method, and Sentence Type.

A preliminary multivariate analysis of variance including List and
Item Set as factors revealed that neither the main effects of either
List or Item Set, F (8,65)=¢1, and F (8,65) = 1.10, respectively,
nor any of their interactions were significant at the .0l level.
Lists and Item Sets were therefore pocled in the final analysis.

The dependent variable for the betweea subjects sources of variance
was the total number of correct responses across 4 trials and 2
sentence types. The between sources of variance were tested with the
probability of a Type I error at .05. Multivariate tests and

within univeriate tests were tested at .0Ol. '

The main effect of Presentation Method was no: significant,
F (2,126) «£1. However, Grades within Presentation Method was
significent, F (6,126) = 3.62. The tests for the nonorthogonal
grade contrasts revealed a significant difference for the Grade 5
ve. Grade 8 contrast in both the Aural condition, F (1,126) = 7.55,
and the Visual condition, F (1,126) = 9.02, Neither one of the
age contrasts in the Aural & Visusl condition was significant.
Sex within conditions was not significant, F(3,126) =4l. The
interaction of Grades x Sex within conditions was also not
significant, F (6,126)=¢1.

For the analysis of the within subjects sources of variance
T orthogonal linear transformations were created from the original
8 variates of Trials and Sentence Type. The overall effect of
Sentence Type was not significant, F (1,126) = 1. Trials hovever,
was significant, F (3,378)= 70l.17. Performance is displayed
graphically in Figure 6 as a function of Presentation Method, Grades,
and Trials.
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Insert Figure 6 about here BEST Cop
YT r T YT Y P Y Y Y Y Y LY Y Y YY) Y AVAIM
BLE

The effect of Presentation Method was not significant, F(1(,: %)
£ 1. However, both of the age contrasts within the Aural cond11 ion
vere significant, Grade 5 vs. Crade 8, F(8,119)« 3.24; Grade & ve
Grade 11, I (8,119)= 2.93. Univariate tests revealed that, the
groups difTered in linear trends in both age comparisons, % vs. iy
F(1,126) =1%.7C,and 8 vs. 11, F(1,126)= 1k.91. An inspection ot
Figure ¢ reveals that the rate of increase over trials is greater
with increasing age. This finding is consistent with previous
Tindings of age differences (Bean & Rohwer, 1970; Williams, J.,
Williams, D. V., & Blumberg, E. L, 1973)with aurally presented itcms.

The sentence variahle approached significance only in the
Crade 5 vs. Crade 8 contrast within the visual condition, F (1,120)=
3.42, p «&.06. An inspection of Table 1 reveals that the means for
Grade 5 students were in the expected direction while there was
virtually no difference for Grade 8 students. The Sentence Type
x Quadratic contrast was significant for Grade & vs. Grade ll within
Visual, F(1,126)=8.68. An inspection of the means suggested that
Grade 11 NVNCP differed from the other trends and took a quadratic
form. None of the effects of Sex within conditions was significant.
None of the Grade x Sex within conditions effects were significant
except the contrast, Grade 8 vs. Grade 11 by Sex within the Aural &
Visual condition, F (8,119)= 2.58. The univariate test for a cubic
trend was significant, F (1,126)= 8.00. This contrast is displayed
graphically in Figure T. An inspection of the learning curves for

Insert Figure 7 about here

the four groups suggests that the difference was located between the
11th grade females and the other three groups. The reason for this
difference remains indeterminate.

Correlation coefficients were computed between Peabody raw
scores and learning scores. Since there were no consistent patterns
to these correlations, the coefficients are presented in Appendix A
rather than in the body of the paper.

Summary

The results of the present study are consistent with the
previous findings of age differences between preadolescent and
adolescent subjects for both aurally presented and visually
presented materials{Bean & Rohwer, 1970; Willisms, Williams, &
Blumberg, 1973). Although the effect of sentence type was in the
expected direction for fifth graders in the visual condition, the
difference vas not statistically significant.
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Figure 7. Mean Numbers of correct responses per trial as a function
gure T of Grade and Sex.

26




References

Bean, J. & Rohwer, W. D., Jr. A developmental study of tacilitation
and interference in children's paired-associate learning.
Paper presented at the meeting of the American Educational
Research Association, Minneapolis, March, 1970.

Bobrow, S. A. & Bower, G. H. Comprehension and recall of sentences.
Journal of Experimental Psychology, 1969, 80, 455-461.

Davidson, R. E. & Dollinger, L. E. Syntactic facilitation of
paired-associate learning: . deep structure varistions. Journal
of Educational Psychology, 1969, 60, 43k-l38.

Davidson, R. E., Schwenn, E. A. & Adams, J. F. Semantic effects in
transfer. Journal of Verbal Learning and Verbal Behavior,
1970’ 9 ? 212-217.

Ehri, L. C. Sentence contexts as facilitators of noun pair learning
in children. Journal of Experimental Child Psychology, 1972,
14, 2k2-256.

Ehri, L. C. & Rohwer, W. D., Jr. Verbal facilitation of paired-
associate learning as a function of syntactic and semantic
relations. Journal of Verbal Learning and Verbal Behavior,

1969, 8, TT3-T0L1.

Guy, K. C. Population differences in aural and pictorial-imaginal
elaboration of paired-associate list. Unpublished master's
thesis, University of California, Berkeley, 1971.

Jensen, A. R. & Rohwer, W. D., Jr. An experimentel analysis of

learning abilities in culturally disadvantaged children. {OEO
Hesearch Project, Contract No. OEO- . Washington, D. C.:
Office of Economic Opportunity, 1970.

Kee, D. W. & Rohwer, W. D., Jr. Noun-pair learning in four ethnic
groups; conditions of presentation and response. Journal of
Educational Psychology, in press.

Levin, J. R., Horvitz, J. M., & Kaplan, S. A. Verbal facilitation
of paired-associate learning: a limited generalization.
Journal of Educational Psychology, 1971, 62, 439-Luk,

Paivio, A. Imagery and verbal processes. New York: Holt, Rinehart,
and Winston, Inc., 1971.

Postman, L., & Schwartz, M. Studies of learning to learn: I. Transfer
as a function of method of practice and class of verbal materials.

Journal of Verbal Learning and Verbal Behavior, 1964, 3, 37-49.

Reese, H. W. Imagery and contextual meaning. _Psychological Bulletin,
1970, 73, LOlllk.

27



Rohwer, W. D., Jr. Social class differences in the role of linguistic
structures in paired-associate learning: elaboration and
learning proficiency. (Basic Research Project No. 5-0605,
Contract No. OE 6-10-273). Washington, D. C.: U. S. Office of
Education, 1967.

Rohwer, W. D., Jr. & Ammon, P. R. The assessment and improvement. of
learning and language skills in four and five year old culturally
disadvantaged children. (OEO Contract No. OEO-BOO=LTTC). .
Tashington, D. Ce; Office of Economic Opportunity, 19T1.

ROhwer, We Do, Jro, Ammon, M. S., Suzuki, No, & LeVin, Je Re
Population differences and learning proficiency. Journal of
Educational Psychology, 1971, 62, 1-1k.

Suzuki, Ne S. DNoun-pair learning in children and adults: underlying
strings and retrieval time. Child Development, 1972, 43, 299-307.

Suzuki, N. S. & Rohwer, W. D., Jr. Verbal facilitation of paired-
associate learning: type of grammatical unit vs. connective
form class. Journal of Verbal Learning and Verbal Behavior,
1968, 7, 58-588.

Suzuki, N. S. & Rohwer, W. D., Jr. Deep structure in the noun-pair
learning of children and adults. Child Development, 1969, 4O,
911-919.

Williams, Jo, Wi]-liams, D. V., & Blumberg, E. L. Visual and aural
learning in urban children. Journal of Educational Psychology,
1973, 6, 353-359.

Yuille, J. C. & Pritchard, S. Noun concreteness and verbal facilitation
as factors in imaginal mediation and paired-associate learning

in children. Journal of Experimental Child Psychology, 1969,
T, 459-466,

28



Appendix A

FExperiment #1

Lo SES Mid SES
List I List II List III List I List ITI List III
cc .38 .36 .09 .21 A3% «3h
Vv -.0L -.03 0L .31 25 09

Experiment #2

12 Items 2k Items 36 Items
Lo SES Grade S R o T2¥ oLk
Mexican- 8 33 -69% .28
American 11 o TO* 26 63%
Mid SES Grade S O <56 .39
White 8 .60% 24 -68%
11 .12 37 W45
Experiment ﬁ;
Aural Visual =  Aural & Visual
Grade S 25 «.07 37
Crade 8 .34 oLl 60%
Grade 11 .0l 17 .14
* p&.05
** p<.0l1
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Appendix B

Example List of Items

toothpick the comb her.
picture the ribbon this.
candy the pig then.
Jail the gorilla him.
soup the dirt this.
tractor the brick it.
bracelet the paper this.
snake the book this.
feather the guitar it.
beard the donkey hin.
rabbit the dollar this.
boot the crab this.
bee the clock this.
s?owman the ladder him.
flag the ax it.
cov the ball her.
string the spider it.
pencil the cigarette this.
teacher the wheel him.
needle the bucket this.
bat the cup her.,
rope the eraser it.
crov the stick him.
gun the eyelash her.

30

scraped, and

hid, and

soiled, and
trapped, and -
covered, end
crumbled, and
lay on, and
rested on, and
touched, and
tickled, and
landed on, and
spashed, and

sat on, and

fell on, and
brushed against,and
stopped, and
dangled over, and
marked, and
moved, and
dropped into, and
hit, and

rubbed, and
scratched, and

stuck to, and



